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•j {Method for .ass production of secondary metabolites in plant cell culture by 
atnent of an alkenoic acid or salt thereof! 
E«321 #<a«V 

5. la^r *SM± Q^M±iTaxus chineosis) 41 SYG-12) 7*1 * 

MM«lo|BS o MM io «MS *b1*J 4i WW 3°!* 

£ lfafe Hi* SYG-1£< «fl<2 7<y *MM«fl°lS£ 0 

34 io »«s wm« ^ aom. 

£ lcfe *MI:± SYG-12) afl<^ * 7<yofl 0. 1 51 5 mM2] 

£ 2a^ «MJ>i 3^1^ Jfli^ SYG-121 Al7]ofl tt*E* 1.0 mN3 ±cl* * 

*fl°l*# SYG12I tW^S ^o|^. 

£ 2b^ 1.0 aM2] M^OIHSI ?W ApW n*S «M± ^^ X »^ ^ 

syg-121 at#^^€2i ^av urnva ^oir^. 

£ 3£ -LEjylo]H2} *Moll nt§ 415^ SYG-1S 
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£7}i§^2] H^H§ a«>lC». 

El ^3£r Wt** **** ^°1H. 

(SP). AH# ^HJMSB) IE* ««*IWA|o| 1 bM «7>« ««M W 

£7a ^ b ^ «m o.s n «si ^ei^oimofl^ 4«« »w 

^hH°c? 0 421 hplc 

-y^i 

^o] 7i**o> 5J a *o*si *4|7i*] 

. M *4«»*fe 4* «* 1151 bH7H W3t * 91 W2t<W * 
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ol^-eM ^3:2.3. 4* S^WIuL *>fe 4£7> 5U<H «cj (Stockigt et 
Plant Cell Tissue Org. Cult. 43: 914-920. 1995). 

a u 

Steroids 



leny Ipropanoids 


alkaloids 


Anthoeyanins 


Acridines 


Couaar i ns 


Betalaines 


Flavonoids 


Quinolozidines 


lydroxyc i nnaaoy I 


Furonoqui nones 


dor i vat ives 


Harringtonines 


Isof lavonoids 


Isoquinol ines 


Lignans 


Indoles 


Phenolenones 


Pur i nes 


roanthocyantdins 


Pyridines 


St i Ibenes 


Tropane 


Tan ins 


1 Alkaloids 



Terpenopids 



Carotenes 
Monoterpenes 

Sesquiterpenes 
Diterpenes 
Triterpenes 



Qui nones 



An throqui nones 
Bezoquinones 
Naphthoquinones 



Cardiac 
Glycosides 
Pregnenolone 
Dr ivat ives 



4*4S4«4 MM **** ~£ * 

* cfl^ BH^ (scale-up) 5! *4 #°5L ol*>4 ^*\Z*Wik <>1#*J o|*4*» 

4. oie*»> Ai£6(| fe i) °J^. 3**34. «^42| 37} 3 

^ ^o, ojoj 9 Q 2 ) 4°<J ££. «fl^^ PH. 91 #71 *2 

7^o ^ ^o, 3 ) **MJ# *7M*1*I fl« *£4(elicitor)2l 

El: 4) o|*KflARV*2l £3*401 jj^g #*MW 



eraeabi ligation) S) o|$l# Uflo* (two-phase culture): 5) o)*}cflAK*§2j 

^ oiAjtflA^^oflo) *\ys\o\ ^ajoi ^5a«oi. 3)^21 ^^aufl 

^§^5afl°Jofl>lH ^*)£^-Ei §2J(*£^. elicitorjofl £j6fl 

ol^cfiAK^oj ^^o] ^^1^^ 5»o1 »l 5a^(US 5.019.504X). 

7|^2f #>82}*Kr P 34cdc2 

*fl( P 34cdc2 protein kinase)** *A r £<g Aj^ej (aitotic cycling 

3*3! 3 -ft*!*^ ^^*Vr-| (Logemann et al . . Plant Journal 

865-876. 1995). 3E*> 22S]I4^ (Cochi iobolus 

rboaua)o] ^i\^r HC tq o^^o]* (hi stone deacetylase) 2) § 

£ A]cHe>^ Si^tBrosch et al . . Plant Cell 7:1941-1950. 1995). 

«.<y# (Butyric acid) 3-EHtiom£r z]o\M)^]o\^ 

T^amS-M H32} H42) 3to}^^SKhyperacetylation)# ^.2.^(^888 et 

.. Nature 263:462-464. 1977). *^2) W °H1H2} &?\tr 

3} #Bfl3 $SW1 <9«# d Ia1^ 3°1 AHS|5tt2.^ (Thome et 
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.. Eur. J. Bioche». 193:701-713. 1990). 4i5.<*l 3X°\M T^A* 

poptosis)§ -S-SC^ #2.3. ^Sl^ 5U^(Hhatia et a!.. Cell Growth Diff. 6 = 
7-944. 1995). &)S\ *HJ<H1 7\£*\o\ SUMWfe 

^21 ^ £?Ml*1*r t^^ol 7fl^Sj a> (US 6.228.61821). 

^-^A>oJ X^o^*> ^gj;*} ^^ofli 0\Q9\?\ >4§2| ^4]aHfl°«H] Cfl 

£161) ^Htfol *|§>fl£<>1 i^o]uf £2W) ol*]^ <3#ofl tfl 

< 3 ; ?7> ^1^85] ^o)c} (Traaontano and Scanlon. Phytocheoistry 41:85-88. 
96) . 

£*! £ US 3 *l§4l3£un 0 cf°1lAi ol^cflA}A>§2l *8^# «tf*M7l 

*M % 3 ^ ^ *W 51 

33 i?J# *l^*Hr 

#71 <s^**7l £ ^£ H fl<£ »fl*J°fl °13 
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fi 2] 



— tyAf-iH* 


=l£ 


<m* £ 


A j ta I i c i D6 


nil i I uyt^* teas i vo 


Cath. rose uj 


Artcaisimn 


Ant i ia lar i a 1 


Art sat si a tDBUM 


Aj id 1 i no 




Rs, serpent ins 


Acioitine 




Acotinua spp. 


do r be r i d© 


Intestinal a i latent 


C. j aponica 


Caaptothec in 




Cs3ptOtheCS SCUUJIJ3C3 


Capsaicin 


Counter i rr i t an t 


Ca. f rut escens 


Castanosperai ne 




Cast anosperaua Must rale 




So d a t i v q 


P. soooi feruo 


c icine 




Co 1 cht to sut utzns/c 


180X1 . 


Hear t st i su 1 an t 


Di . Isnata 




Stcro i da 1 precursor 


Qi oj cores de Itoidea 


El 1 ipt ic ine 


An tit usour 


Orchrosi a e/Iiptica 






Cephae/is ipec sc c usahs 


Forskol in 


Bronchial asthaa 


Co feus forskol ii 


Ginsenosides 


Health tonic 


Panax £ inserts 


Morphine 


Sedat ive 


P. soaniferua 


Podophyl lotoxin 


Antituaour 


Podophyl lua patalua 


Ouinine 


Ant iaalarial 


Cinchon. ledeeriana 


Sanguinarine 


An t i p 1 aque 


Sanguinaria canadensis 






P. soaniferua 


Shikonin 


Antibacterial 


L. erythrorhizon 


Taxol 


Ant i cancer 


Taxus spp. 


Vincrist ine 


Ant i leukenic 


Csth. roseus 


Vinblast ine 


Ant i leukenic 


Cath. roseus 
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c|. ^ ^oQ <fc*H=. <7k™/s £ac«ra). ^>M^ 

o^ (Taxf/s brcvi folia). (Taxus canadensis) . ^>H^ 3^*1^ 

chioeosis). (Taxus cuspidate). ^3.W~k 0. 

M± ^5.3.M (Taxus globes $ . ^>H± d«^o> (rajrw . ^eJAJofi^ 

'aj«/s wait i chi ana) . *%M*: 3r^M± (Taxus yuananensis)7) 3X2.^1. o]oft 

M ^-^^Ml-^:^- Hfl7>] (Murashige & Skoog medium) . «fl*I 
amborg B5 medium). ?! ;±d}o| of HflA] (Linsmaier & Skoog medium) <g ^ SiJ° 

OH) «>^S^^ 3£ o\t\z\. 

^§ ^^>o>^ ^-r- . 7^o] 7K>-g-6fl## #**Kr B5 aflA|(#i : Gamborg et 
.. Can. J. Biochem.. 45 : 417-421 (1968) ) H #7| B5 afl^ofl 60 g/LS] £ 
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^o) ^1 0266448Z . 

a 33 







Ca'C 1 ^4 S 


113.23 


C0CI2-6H3O 


0.025 


CuS0 4 .5H20 


0.025 


FeS0 4 .7H2O 


27.8 


H 2 B03 


3.0 


KI 


0.75 








246 


M11SO4 . H2O 


To 


NaH 2 P0 4 .H20 


150 


Na 2 Mo0 4 .2H20 


0.25 


(NH 4 )->S0 4 


134 


Z11SO4.7H2O 


2 




10 




1 


^£-M)y^ Ca-<a 


0.874 




1 




0.015 


Ejo^oi .HCl 


10 




10 uM 




0.2 uM 




500 


ABNO3 


1-15 uM 




60000 
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^oOS. *%M£. #*£M£{Taxus chineosis) SIMM'S 9? M 

HJl 5U*r SKf§5L4. Mza^ *W4°5 ^1 1 9 2] 3 

^ ^ 5U-2-^. HWWMSfe 3 tflTj 62J ^o|t}. ^i>>2l <3£ 5 

^ 5U£.°i. oii^cfl m§ (Na) . §oi ^^em. ^>h^ + 

axus chinensis) 4l£«ti<><Ml^ S #### 3*. 

^ii^2l <g£ £^ *lS4)i^>H # 

c*. *M>: fli3U|>; (faros chinensis) ««fl°cHI ^ ©l^ 2 ! 

21 Tflfe DNA# *7l<3S*Ur 3* 5 mM M^MS^ 

Hi ofl^AtSl ^ 37121 flfl^S DNA «BS7f 1^*^(5. lc) . #7l ^ 

33-14 



xus chinensis) 4£oQ *El«|o|iion Sjcfl <$«M ^£ *H33a° 

«m*t-i_> «H°<? afl^ofl o.Ol U]*] 500 .MS S?}^ 4* 5UJ2.°I . 

^*l*M]*r 0.1 »M 200 .11. 3* «l^*J*>?fi£- 0.1 all tfl*] 20 iN£ 

*H3*l£(«wi» cft/MM/f)fe 31 ^litf <3°l 0.5 U]*) 10 a yS £tt 

*l]*)ofl4 Hflo^ ^ 5U^^. HH33*>7l£fe 0.7 vflTj 1.5 »yo]ch ^± 
WM^iTaxus chinensis)*: 1 mH £d# *El4o|£7> St,^ Hfl^oflAi tffl 

la). BJM«H3 flii 
^ «U*M «f 1.97 ufl ^9^# (5. lb). 

£ ^oi] 3E£r °I3 £2] afl*|M) ^B] a|7|£- >i}§4la£ Hfloj 

*ofi o|*)ofl4 «£S1fe MQVWS ^ »} 

c- o|2] <go] ^eJ x]7|^ 3^*1 £*!*Rr 2°1 3* U^*^. ofl^cfl ^ 
«^l^{7tei/s rA/aeas/s) 4)£ *11 0 <H °m*tf °13 <3€- 41 a «fl°cf * 0 

<g ^ O^^EI 14^^7421 717JHI ^ Stt^. 

£| g>8 ^«fl^ *1S ^7] ^ #3 4r^3 US qj^^ ^ «?S^ 
71 7^^o} ^S}ol^. tt}E*>H. HflTlvfl «min# i^r ^o] 
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- o\s\ <3£ j>oa «a°<jHa*i^ ^ ^5. ^t\^ a°i s^. °i£ 3*» 

* 5U.2.°1. W±£ <£s\ ^5.7} 

01 01*1 500 .MS. am*l*>*)fe 0.1 »M 200 -M. U^6>tJ1^ 0.2 .M 

*l 20 «ms -msjs:* *Hr *°i ^ 

Sir °I3 1 »4W 32J 4*1 Ml SJE^ * 5U ° *1 . W«Wt * tfl*l 

^ A}£^ ^ 5U^. 3 Bfl^(bntch culture). «H«£ 

ontinuous culture). «l|°<* (fed-batch culture). 4^ «fl°<* 

emi-continuous batch process). Jl^** *fl°<f (iwobi 1 ized culture). «fl°<J 
»o-phase culture) §<>1 & . 2f 41*5] o^cflAKH^ ^ 

H^ofl*^ ^-^x-loflS.. *%M£: Q^^^iTaxus ch/aens/s) >fl£l- 
"J'M **** a^eJ^HS % ^ 3}^^ ^*l*rSm. a J*«el 

^«=ofl His} x 6 unofl^ *f 9 afl^ ^7 r *rSm. 

a. ujigoj 5EttB *1§41£^>H HlSHflVoioWi japonica)^ vHianH 0 ^ 

^ oj^ej (Type II) ^Ifi^lS A}-§-^ ^ Sl^ 

orosolic acid)2j %7\^ * 21^ - 
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5i*j £ <T9£ 4§ ^ «a<3 $ ^ « aw* *J 

3€ . Hfloj ^ofl 0.01 Ml*) 500 *MJL Sttfl * Sfli"l. «NW>*fe 0.1 -M 

o bm. 3* »nra«t** o.i «« u*i 20 us a«i * si^. *i« *>s3 * 

ol*h £ ^# *W«M «3 «»U* *J«4. £ 

7| ±U|ofl fe * OT* «■ * * M ^^ 7> ^ X,0fl0fl 21811 

1-1. 51 0|*MA}AV# ^AV^ ^ 

^^(7^5 ch/aensis) SYG-1 (KCTC-0232BP) £ lWl«HS 

250 m2£l ^ # ^>:3ofl 60 g/LSl i«*>fc * 

66448* «a)«H|Ai U«|*> «floj*> SYG-1S) Bflo^ojj 50 rf^. 50 nC4 30 g/L<M 7^ 
3t«*>fe 14«R> -IW SYG-151 «a«M 50 .£* 2**1 ^i. °43i3°fl4 

4-C. 150 r Ptt o S U^7J nWM. °\* »W 291CS ***** 28 ^ 7J 

WSl*. it> syg-is* a^emifi *4MJ* *7>AM7l fl*>o| 

ryjflofl 7 4n o. 0.5. 1. 5 91 10 -N *5L^ ±V* ^\]o\B% *W*\3L. *V 
4. 21. 28. 35. 42«y*H <yo,o, ^ % ^S) ***** Wl* 
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j^SLS\ 4£ ^i§^(dry cell weight. DCW)2] 

cf. 4]£ <3S]3. *«!<W1 (Buctawr 

3% (cfl^> Q J^ * 0266448X 

i la* s. lbori s/i*a«*(s i. m s. ib - □= o- o.s a 

§ A: 1.0 bH 4E|«IolS. O: 5.0 .11 ^§ *B»«1°1JL. X: 

.0 mil 

35L7> 37fl *7Wm. «fl°<* 28^ofl^ 23.22 8 /LS 4)3 A 3* » 

c*. 3L*v l mMSl ^cl* ^eflo|H# JlBiaaiW "A 0 *? 3^°" ^ 1338 Bg/L 

. ^^flolB^ cfl^AC^ 1.874 S£ °^ 

1-2. XI M £2* ^ 
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G-l 4)* 1 8(Fresh weight)# Tflfe DNA (DNeasy Plant Mini Kit. 

AGEN. o^)£ o1**W DNA§ ™* 250 u«£ o}7f 

* ^ofl 37l<3^SitHi 1c). £ lc<HW. y)o] A-c- 4oli nWola. *l°jBfe 

5 mMS] *El*J|o|J= StfSlfc 2<i.£ £ U 

4 «*ois].5Aoot. DNA^ ^71<9§*V 4£ 74^A>S1 ^J°J 37121 

DNA «?S7V HcMfe 2# * * flSZn+. 4 *\^\±(Taxus 
inensis) *2.?\ -Ml d^S *Wl S a| o^oj ^ 

^o^ooj, olS °J6H 4)3:21 *^ 4)5. *3 <y£.2£r# ^ * 

^Al<4) 2: ^El^olE A]7| 33 

eiAii *l^Ali SYG-1 >flS.£ *8<S*U. 1 »M *5L2] ;£Cl£ *EHf|o|ef- *t 
Bfl^7flAl^. «fl<tf 7«. «fl°<f 14^ «fl°<* Zl^ofl T^tf 5]. *B<S H. 21. 28. 35. 
*J*flofl 2}Z> ojfiis, m ««M ^#^€21 *W* ^71 

S. 2e^- ^£ ^EleflojBSl 7|EJA17M 4)3- ^o U . 

2b ^ sj^el^^ >S^21 2a i 2b - ^Bl?. 

: «fl°<J* 0<y 1 oM 4:^^- ^-^^o]B . A: «B°<** 7^ 1 oOl :£tl# J?-EJ*fl 
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eflo)H *|a|A|7|oa ^pflsiol Mellon »l*>^ 4** UeWIH<*. !£*! V 

B|«t4jS| ! .MS! *e|*|o|e* ^ * 7^ofl nflofl 7H# 

tclS- *El«flole§ ^E^fS^ cflofl 23.22 es/LS. 7}# 
fi 4] 









0.035 




o.ova 




0.06b 




o.o3« 




0-039 



3 - □: -AW 30*L 0: HI** 37*J) . 
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n 32*. 4*21*44 4*H)€- *444£ *W ^ **WSI 

1 MS\ ±VZ %-t\l$o\3.% 3S|Z?1^ *44fc 3* ^ 37*J<X1 4**«l 

14 6.434 44444 «B°<* * 1 

el^loiH^ 444a 321 *4JHB|4t 3* Ml - J4 ^M<*1 7}% ^ 4M 
€21 4*.>4. ^ 4 - 95aJ l ^ 7 *^ ^^XW- 

444 4 : ±4* J^44ols4 344 4« *4 344*1 

47| 444 i-i2| M4 4«*W SW" 1 Bi °^ a - 

« * 7<H « 44 1 dm *51SJ ;fc44 *44<>)S4 4el*>sm. *B« * 

8<y. 36<y 9! 43*14 4«4« Si* fl4o| *4 SW43 4444 

£ 4^ 44 4443 44VC42?4 4a«H 1* *** 0] ** 

% «4S 4tftt>4 44\3 at »43 444 ^ 36 

7> Hfloj*> ^o)jl. 4343 mo^J ac|a, B.CIIIOU. Bfc 10-DAToU. 

r 4^^(Taxcultine)oU. 44S4U (Cephalnw-ineJoU. E-c- 13-40*44 
^jyi(l3-Deacetyl taxchinin 1)43. 4M*4«U. 44 *5L*1 
enzyl analog) 43. H444. 

S. 444. ±4S *444B^I 444 3«) S.^ ***** **°* ^ 
7W5fto4. 44 2844 444 cfl^^oii 444 <> 4 i. 8 4 44 4 8 «flS 44* 
o| a7fl 47WSM. a44 44 * 3644Ur a 47t44 1 vfl4 3 4 s 45 
o\ ^-jo^. 44 * 43 44*r a 47>44 4* 4<ft4. Olfe *4*fl°l 
4 4444443 444 &\ *5E. £4 (induction effect) 

4. 4444>I *2A 44 * ^944 *** °1*WI4443 
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SYG-1 41*^ * 0 5 

£ 5 8 ^ Ad* *M **HW3 444 «*U|>: SYG-1 41*3 

5b - □: +43?. O- VSQ **°<** 0-5 »« A^* »i^i^«1S 4iM?. A: 
<&* 7*1 93 l^ofl 0.5 a* -fcCl* HS3Hix4)olB •■ Hi* a «°^ 1 » M 

4«M?). 

M sJ il4l olH 43£&44. «|4£ fl*!^ SYG-1 21 4)X 

7Wsaoo|. ± ci^ HsUiiflolssi ^ * H i mU *7joi]4 **> 251 «>* * 

Sa}S. + m«|ol£ OISJS] olSl ^ «M 4»4£ 

#4 o| 4*144*21 ^ # §7}A|^ ^ «J ^ SI*- 
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W\± SYG-l «a°<J ^ 3*>M *B«0°1J= 

1). o»>qtflo|B(C2). ^§ SS^iMlo|H(C3). ^«]o|e(C4) 

5. 6£ a^olE (SF). o}^o\B{SK). HS.5l5.Mlol 

(SP). ^El«lo|S(SB) i^r «HS^(VA)o1 1 M 

4M<4] 7: 5L3L£^3 

gZtttS. #5- *H§*lfe «|S}(Eriobotrya japonica) -MS^S^ *|iM 

4*lt> SJofl 70% «*e*» 60**1. IX ^^^^^t 20*3 * * 

€ tiaii* OJ,sn afl °<* aH7 ^ 241c ' oJ ^ o1UH 120 

«1* *^«fl<2 41*3 tJfl^oil 0.5 mMS] A** MflMM *M« * U,S * ^ 
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40-8OT oM)£«4o1e«j 1 mlf& 33*34 210 «MSi B^MM 

£ 7a 51 «lnj $^aH°cM(5t 7a)2} 0.5 mUS\ ^El«ti°lBoflAj flfi<2 

win} ^^hH°^°4(£ 7b)Sj HPLC 20.1^3 Mll<*\M S] 

# 3711 *7M*I * 5U^r #^°J ^nii>JL> i^r o\S] «3# o|^-*V 
1^cflA}>V§# ^tf*^ u <^# £ ^3 * 
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i] 

«a<# «g^ofl is. ^ °I3 ^ ±i§>*ii£ 

m*w i) 

C n H 2n°2 
2] 

*l Sl<H*1. ^ (Taxus genus) *W ( 

iobotrya japontca) 3.*** 4§4]*°J W- 

31 

X) 2^°fl Sttol^i. ^ * M^i bacata). *%M£i 

ifl«l#^°V (/a^£/s brevi folia). ?WH^Ii (TVltc/s razi3</«7s/s) . ^>H^i 

yjAl^ (fa^f/s chinensis), iTaxus cuspidata) . #^^1 

14 (T^us f/oridana). (Taxus globosa) . ^ o\ (Taxus 

dia). ^El^om (7a«/s wallichiana) % ^4:*: (/aw/s 
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X] l^ofl 5Uoi^. #71 *£sM£# S^r 

XI ltfofl flo^. ^71 Wit* °13 0.1 vfl*l 20 -HJL 
e|s|^ 2°J HttJ- 
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